During recent years increasing interest has been shown in the coagulase-negative staphylococci and micrococci that are isolated from man. It is now known that there are circumstances in which at least some of these strains can be pathogenic for man (Quinn, Cox, and Fisher, 1965, Wilson and Stuart, 1965) ; it has been found that the strains isolated from hospital patients and from the hospital environment are commonly resistant to many antibiotics (Kjellander, Klein, and Finland, 1963, Kryhiski, Borowski, Becla, Galin'ski, Niemiro, Szyman'ska-Malottke, and Wroczyiiski, 1963) , and some progress has been made in their classification (Baird-Parker, 1963 , 1965a , 1965b . It seemed of some interest to try to bring these three lines of study in relation to one another, so we made a collection of strains from hospital patients, healthy carriers outside hospital, and air both in hospital and outside. The strains have been examined for a few physiological reactions and for antibiotic sensitivity.
MATERIAL
A total of 570 strains were studied (Table I) . Of Total 570 probably to be responsible for an infective process. The strains from healthy carriers were given to us by Dr W. C. Noble who isolated them from schoolboys and Royal Air Force personnel. The air strains were from colonies selected by a random procedure from sedimentation plates exposed either in the hospital wards or in two local post offices.
METHODS
All the strains were examined microscopically in a Gram-stained film, and were tested for catalase production on an agar slope culture and for coagulase production by incubation overnight in broth containing 10% human plasma. All were catalase-positive, coagulase-negative, Gram-positive cocci arranged in pairs or clusters. The strains were stab-inoculated into tubes containing 722 tryptone 1 %, yeast extract 0 5 %, K2HPO4 0 5 %, NaCl 0 5 %, agar 1-5 %, bromocresol purple 0-0015 %, and mannitol 1-0%, atpH 7 0 to 7-2 and incubated at 37°C for six days. These tubes were used to distinguish the facultative anaerobes from the obligate aerobes, and to determine the ability of the strains to ferment mannitol aerobically or anaerobically. Preliminary investigation showed that all the strains that were able to grow anaerobically also fermented glucose anaerobically and for this reason a separate glucose-ager stab culture was omitted.
Phosphatase production was tested by inoculation on to Oxoid nutrient agar containing 5 A small number of strains were tested for penicillinase production by an iodometric method based on that described by Perret (1954) . Overnight cultures grown on nutrient agar containing 0-08 % of sodium starch glycollate (BDH) were flooded with a solution containing 100 units/ml penicillin G. After one hour this was replaced by a 0-01 N solution of iodine. Any degree of clearing around or under the colony was taken to indicate penicillinase production. Deoxyribonuclease production was tested by stab inoculating the bacteria into a plate of medium containing Difco proteose-peptone 2 %, sodium chloride 0-5%, Difco Bacto agar 1-5 %, to which was added a Seitz-filtered solution of sodium deoxyribonucleic acid (BDH) to a final concentration of 0-2 %. After overnight incubation at 37°C the plate was flooded with N hydrochloric acid; a clear zone around the colony was taken to indicate deoxyribonuclease production.
DEFINITIONS
The set of diagnostic tests used does not enable us to allocate the strains precisely to the detailed subdivisions described by Baird-Parker (1963 , 1965a , 1965b ), but we can allocate them to five groups that correspond broadly with his classification. We use the term 'Staphylococcus' to refer to the facultatively anaerobic strains. This group has three subdivisions based on mannitol fermentation. The strains that fermented mannitol anaerobically are very similar indeed to S. aureus but all were coagulase-negative and only one of the 16 was a strong phosphatase producer; they are conveniently termed S. albus. Strains that fermented mannitol aerobically but not anaerobically appear to conform with Baird-Parker's (1965a) S. epidermidis, group VI, while those that fail to ferment mannitol but can still grow anaerobically fall into his S. epidermidis, groups II to V.
The strains that proved to be obligate aerobes are referred to the genus Micrococcus, those that fermented mannitol being allocated to groups 3 to 6 (Baird-Parker, 1963), while those that did not ferment mannitol are classed as Micrococcus groups 1 and 2.
RESULTS

CHARACTERISTICS OF THE S. albus STRAINS In view
of the similarity between the 16 strains referred to as S. albus and coagulase-positive S. aureus, we examined the 13 of these strains that were still available by a series of further tests; none of the 13 produced deoxyribonuclease or haemolysin resembling the a-lysin of S. aureus, and none was sensitive to any of the standard set of S. aureus typing phages.
PHOSPHATASE-PRODUCTION Only 19 of the 570 strains gave a strong phosphatase reaction (Table II) . It is reactions of this order that are used in the Barber and Kuper (1951) method for recognition of Staphylococcus aureus and it is apparent that false positives would have been rare among these strains. However, 73 % of the S. epidermidis II to V strains gave a weak positive reaction. Baird-Parker's (1963) method for detecting phosphatase production involves incubation for three to five days at 30°C and it is probable that our 'weak positive' reactions correspond to his 'positive' reactions. He found phosphatase production to be characteristic of his S. epidermidis groups II and III; he also found it characteristic of his Micrococcus group 6, but in our material 'weak' phosphatase reactions were much commoner among the Micrococcus strains that did not ferment mannitol. Figure  2 . The overall frequency of resistant strains is given in Table IV .
After the main part of the study had been completed 82 strains were tested for sensitivity to cephaloridine, using discs containing 5 mg of the drug. No strain showed an inhibition zone of less than 18 mm and all but nine of the strains had zones greater than 24 mm. No strain was, therefore, classed as resistant. Eighty-nine strains were similarly tested with Oxoid discs containing 10 ,ug gentamycin or 2 ,ug lincomycin. No resistant strains were found.
TUBE-DILUTION TESTS WITH CLOXACILLIN FOR ANTI-
BIOTIC RESISTANCE Particular interest attaches to the resistance to cloxacillin, so 133 strains were retested to determine the minimal inhibitory (Table V) . Among the other 'species' the strains from hospital sources were in all cases more frequently resistant than those from extrahospital sources (Fig. 4) . In general the Micrococcus strains were less often resistant than the Staphylococcus strains. Complete resistance to cloxacillin was very rare in strains isolated from carriers or air but it was notable that strains partially resistant to cloxacillin were common among all varieties and from all sources.
In contrast to the experience of Alder, Brown, and Antibiotic Resistance
Mitchell (1966) resistance to novobiocin was observed among strains from all the 'species', being commoner in those classed as S. epidermidis VI (22X1 %) and Micrococcus 3 to 6 (21-6%) than in the others.
PENICILLINASE PRODUCTION The results of the tests for penicillinase are set out in Table VI . In general there was good correlation of penicillin resistance with penicillinase production though there were some anomalous results. Twenty-three strains produced penicillinase although they had appeared sensitive in disc tests. Repetition of the disc sensitivity tests on these strains confirmed the original result in all eases. It was possible to retest only seven of these strains by the iodometric method but all were penicillinase-positive. They were not strains with borderline inhibition zones. Of 10 Baird-Parker's (1963 , 1965a , 1965b taxonomic studies have appeared at a time when it is becoming evident that some coagulase-negative cocci, at least, can cause disease in man. The present paper reports some preliminary studies aimed to discover whether Baird-Parker's broad categories appeared to be of use in investigating cocci of medical interest. It is notoriously difficult to judge whether an infecting organism is, in some particular case, acting as a pathogen, and this is especially so when the bacteria in question are common as commensals and environmental contaminants. It is certain that not all the strains isolated from pathological specimens in our studies were the cause of an infective lesion but, even so, it will be clear that there does not appear to be a single 'pathogenic' species. Nevertheless there are clear differences in the frequency of the different groups from the various sources: the strains called Staphylococcus albus were practically all isolated from pathological specimens; there was a great predominance of S. epidermidis groups II to V in strains from carrier sites, and over half the air strains were classed as Micrococcus. It is probable that a more detailed study might well sharpen these differences. Roberts (1967) reported Micrococcus group 3 strains to be particularly common in bladder urine; our data are not strictly comparable with this but do not seem to confirm his observations. It is now well known that coagulase-negative cocci isolated from hospital patients are often resistant to antibiotics, and that the antibiotic resistance patterns are often, in comparison to those seen with S. aureus, very bizarre. The most striking findings in our study are the high frequency of resistance to penicillin, streptomycin, and tetracycline among strains from all hospital sources, and the finding of 51 strains (9%) that were resistant to cloxacillin. These strains were all from hospital sources and were commonest in two of the five taxonomic groups-S. albus and S. epidermidis, group VI. In view of the apparently close metabolic similarity between many of these strains and S. aureus, it is very surprising that the frequency of cloxacillin-resistant S. aureus is still no more than 1 to 2 % (Parker, M. T., personal communication, 1967). Genetic exchange between S. aureus and S. epidermidis must, happily, be rather rare.
It was also interesting to note that partial resistance to cloxacillin was observed in a moderate proportion of strains of all species and, though this is not shown in Fig. 4 , from all sources. Evidently the coagulase-negative staphylococci exhibit two different forms of cloxacillin resistance.
